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ABSTRACT

In this study, the antioxidant activities of solvent fractions obtained from the hot water extract of Salvia miltiorrhiza were
investigated according to the polarity. The studies of DPPH radical scavenging activity, ABTS radical scavenging activity, super-
oxide anion radical scavenging activity, hydrogen peroxide scavenging activity, hydroxyl radical scavenging activity, nitric oxide
radical scavenging activity, and reducing power confirmed the highest antioxidant activity in the n-butanol (n-BuOH) fraction.
The highest Fe** chelating activity was obtained in the ethyl acetate (EtOAc) fraction, which was converse to the radical
scavenging activity. Solvent fractions of Salvia miltiorrhiza hot water extract with effective antioxidant activity and the »-BuOH
fraction which showed the highest antioxidant activity were applied to an in vitro experiment to confirm the effect of regulating
inflammation. In addition, the highest total polyphenol content was also obtained in the #~-BuOH fraction (111.97+0.41 mg GAE/).
The antioxidant and anti-inflammatory activities of the n-BuOH fraction were determined to be associated with the total
polyphenol content. Antioxidant activity is effective in removing harmful free radicals. Considering the results of this study, we
conclude that Salvia miltiorrhiza has the potential to be applied as a functional food material for eliminating reactive oxygen

species.
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g 4k Ax(reactive oxygen species; ROS)= /‘g‘:ﬂ Aol A
xeg dog Bdo|Avt AW ZaA|, g i), B3t
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1993; Stohs SJ 1995; Pastore S & Korkina L 2010).
At ~Ef e A 3bs), Azt ol 2a,
oo 5243t DNA 7 9A 59 Ao w fHate]
Ege] dojutar A4 2 e VA gt 45
4 A% 7] 95 31| A3E oIt Mukherjee A &
Agrawal M 2017; Ngoc LTN & 2017; Yang HS & 2023).
kst B4 A 2 AW e AkEE WA sk
AZ 716 Ast % =312 A e AH9A1Z 5 ATh(Bang
JE 5 2009). /44ka AAE 918 & ditstAl= ditst
G AAA SHA o] &Eo] ko KKim YJ 5 2018),
YA Bt A gk Weldg B 54, wekd 5 <k
del EAZE delA itk @4 RS A = e
obAsla 3-8 7bsAo] e A8 e HA kAol th
A AAA R Srbsa loH, HAEd] FHrE el
© fFEAE, B dd A7t &
HK 5 2004). HAE] EAsks 29 stee
, T, w3t 5o 4 A% o] Ego] H
g dEd oz dex JTH(Proestos C & Varzakas T
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B okga g RE 8 AR € JA Fite EF)
3 Qg gayke] 71X7F 2284 QA H 3 9lo] A

gts] o] Foix] a1 Iti(Loliger J 1991; Lee SE & Cho
kA EY Hm AR T A8 #d 54 AshA
2EHYAE Yol R dEiA Jda, =3t 3 4 A
2T 22 ekt kel ARl hae) A= vt ®
1521 tKShahidi F 5 1992; Lee SE & Cho SI 2015).
WiK(Salvia miltiorrhiza Bunge)2 ¥-Z3K(Labiatae) T4t
Zx(genus Salvia)dll &3 thdA) 2E 02 Faro] Y4kl

Sl s s, AAEEdA 43 Austn Jde=
okxolt} whate] okujztg o v Sd&g, Ay, 4o
2hg, ZY|2ElE Ast 9 e 1 7l 843 Bl B
%o} 91 (Choi HY & Han YS 2003), THilto] Big] Ru

= A F AgA o8 AR e 9RE AFFAC
250} glo] 4)Fe] R8T ARgg 4= ITHMFEDS 2022).
whike] &Adol #ete] B Md A7 HauEdom gt
gd(Kwang JS & Baek SH 2003), &vlo]z~ FIHWu
BW 5 2007), 5% ofl¥k(Shon YH 5 2007), &3} 24
(Guonan & Lee JA 2022), 2= <A &3 & A FE o]F
AA EFKwon JY T 2022) & thg Aol tisiA &
27} o] EnEa o) ©@ite] 8O 2= salvianolic
acids & X3}3l= phenolic 3}3E7} tanshinones 4+ &
< Z33le= diterpenoid 3FE-E°] o™ 1 99| % vitamin
E, tannin, ursolic acid 5°] <A UTtHHu P 5 2005).
Salvianolic acids® ¥4k} E¥KZhang H 5 2014), A3Z
2 9% F7Zhang Z 5 2020)7} BE Tt 3 tan-
shinones+= & % 9 E3KGong Y & 2012), -5 &
’d(Park SG & 2009), <=¥HA P N4 (Lee WY T 2010) 5
o] 7t K Qi) o] ¢} o] white] gitsl g3t 9 g
B el B APAT7F Bo] M= Yo kst &
o] WAYF ek A= o] FolRA] F}7] Wil &
AT i &

&S STl gt

)

Hg-8

gl

HokA o} BAEREMETE

o] AMESIATE T Eol AlFHE & 2E27(LDIIS,
Lequip, Korea)E ©]-83}o] 50TCol|A] 2443 AZ3E & 1A
712 st AR R ARSIt @ EF FEES
A B2 60 goll FFS 600 mLE 7F3E F 100Cell A 3
ot FE3190m, 30%, 50% 2 70% S FEES
7 (Ethanol Supplies World Co., Ltd., Jeonju, Korea)

Adatgien, il Bk 60 goll 30%, 50% 2 70% L&
% 600 mLE 7FeF ¥ 60T o] 2ol A 34 Bk =
35 718l FEITh FEES A9 R E o)
o] oJ¥tgt ¥, 3™ 7 ¥Z7|(EYELA, Rikakikai Co.,
Tokyo, Japan)E ©]-83le] 40~45TA ¢ 5% & &5
ARzt FER SFith 7= 752 F= A AR
ol g TAUR F A5 TS WEEE FLls]
o AAIAT @ A FEE, 30%, 50% 2 70% ©fl
Z59] 8 48.7%, 36.4%, 38.1% L 34.7%= 1}

>

Sbodo AN do AR Ao

o

[<]
O] ethyl acetate(EtOAc)ZE 33| WHE- & & K350
559l n-butanol(n-BuOH)S A 7}5ke] SUnk
3]

% Bl B ARES 353

3|l om, et -

(H0) Y= &€& i dF FEE 5 g VTR
6.35%, 16.85% % 64.17%= H,0 &

Al vehgon, gu F8EL2 20Tl HaAstar 2g
o AR&-sHATH

Hot water extract

Dissolve in H,O
‘ EtOAc

EtOAc fraction H,O

n-BuOH

n-BuOH fraction H,O fraction

Fig. 1. Fractionation of the hot water extract from Salvia
miltiorrhiza.
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1) DPPH Radical &7 A

DPPH radical 227 €/ 2% Blois MS(1958)2] W<
A7 HYste] ST S =5 5 EEE 200 Lo
0.1 mM 1,1-diphenyl-2-picrylhydrazyl(DPPH) 8- 2.0 mL&
3hste] A2 haiolA] 3083 WRSAIZl & BEREA
(V-1600, Labinno, Japan)E AF&-3ted 517 nmol|A S3=5
=73+ 21, L-ascorbic acid(Sigma Aldrich Co., St. Louis,
MO, USA)Z DPPH radical 227 €4 HlmE 913+ &4 iz
T2 ARESIITE et 2 ALk o4 el e
DPPH radical &7 €748 M-&(%)= 2H&311.2 ™, DPPH
radical = 50% A8lele F=(1Cs) 5 F7H o2 Akslsich

DPPH radical scavenging activity (%) = [1—(A/B)] x 100

AW FEE 2 BB hrd E3E
B: ¥ FEE L 28 TU/T FI=

2) ABTS Radical &7 &4

ABTS radical 227 &4 5% Roberta R 5(1999)%]
He I ¥Ystd A 7.0 mM 2,2-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid)(ABTS)<} 2.45 mM pota-
ssium persulphate(K,$,05) 5 2:1(viv)2 EF35le] 2 oA
oA 14~16A17F F<t WES-AIA cation radical-S 3/JAIZ)

o

SN 734 nmoll A SF= gkl 0.70£0.027} H =5 &
2 4319tk 843 ABTS £ 2.0 mLol| T4 #-2)
20 lLE 7 & E3pete] Aol 63t REEAIZ] T
734 nmellX FBEE 535132, trolox(Sigma Aldrich
Co., St. Louis, MO, USA)ZE ABTS radical 227 &4 vH|wE
Aok Fd T2 AHESISITh FEel WE ABTS radical
A7 A& DPPH radical &4 A3 2L Axkxlo =z Ab

a5t

do mr o

o

3) Superoxide Anion Radical 2~7{ &4

Superoxide anion radical 2274 &/J-2 Fontana M 5(2001)
o] WS dH Wgsto] AFESIITE Phenazine methosul-
fate-Nicotinamide adenine dinucleotide(PMS/NADH) A] 2~¢]-5
o]-8-3}] nitro blue tetrazolium(NBT)2] A4 E-21 purple
formazans 73Rt @ E3E 400 pLel 100 mM
phosphate buffer(pH 7.4) 400 uL, 365 uM NADH 400 pL,
250 yM NBT 400 pL, 75 uM PMS 400 pL=S £33 3 2 &
oA 5EZF HhAIA 562 nmollA FHEE St on,
4 tIZF+= quercetin(Sigma Aldrich Co., St. Louis, MO,
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USA)E A3ttt 5ol 12 superoxide anion radical 4>
A &3S DPPH radical &4 &3 22 7AiMk oz 4=
a1

4) Hydrogen Peroxide 27 &

Hydrogen peroxide 2~ 42 Long LH 5(1999)2] Wi
S 4 Hgsto] =45t Wit B E 100 pLell 500 ypM
H,0, 100 pLE E§8 F 2cllA 30 St vHSAIZATH
WhS-olof] methanol 20 pL¢} FOX A]9F{4.4 mM BHT &<,
2.5 M sulfuric acid(HSOs)°ll %1 1 mM xylenol orange®}
2.56 mM ammonium ferrous sulfate[(NH4),Fe(SO,),] £ &
F=(9:1 v/v)} 1.8 mLE E5Fste] 204 30% &< v
AlZl T 560 nmell Al S35 57489 21, sodium pyru-
vate(Kanto Chemical Co., Inc., Japan)E hydrogen peroxide
27 24 HaE A Y dE2TE ARSI sl
w2 hydrogen peroxide 224 &4 DPPH radical &4 &

BT B2 Ak ew ArEeith

5) Hydroxyl Radical 2~7{ &4

Hydroxyl radical &7 €72 Chung SK 5(1997)2] HH
< 4 WYl AME-SII T Hydroxyl radical &7 442
2-deoxyribose®] F3| & thiobarbituric acid(TBA)2} %3t
WA o 24 A =] = thiobarbituric acid reactive substan-
ces(TBARS)%S =43t Ye]Z o] &3lo] Fe''-ascorbate-
EDTA-H,0, system©l|A] Fenton ¥hg-o.2 AA|A Feld
OH radical 2 =33}t 19.6 mM 2-deoxy-d-ribose 100 pL,
280 mM potassium phosphate buffer(pH 7.4) 100 puL, 10 mM
ferric chloride(FeCl;) 100 pL, 700 uM ethylenediaminete-
traacetic acid(EDTA) 100 puL, 7 mM H,O, 100 pL, 700 uM
L-ascorbic acid 100 pL¢} T4t 8 & 200 pLE 3 7}sted
37T 1417 &b WEEAIZTE WhEHoll  2.8%(w/v)
trichloroacetic acid(TCA) 1 mL%} 1%(w/v) TBA 1 mLE 3
718t F 90T g2gZoA 1583 vEA1Z] oS A-2oA
WZIAIA 532 nmollA] SFFE=E =35 S ™, mannitol
(Samchun Pure Chemical Co., Ltd., Korea)< hydroxyl radical
27 24 wug A3 94 22 AFEFILT Deoxyri-
bose 3l A& == DPPH radical &7 43} 22 A4k

o7 &3k th

6) Nitric Oxide Radical 2~7{ &A

Nitric oxide radical 224 42 Garratt DC(1955)2] WY
S o] gato] =431tk 30 mM sodium nitroprusside(SNP)
300 pL, phosphate buffer saline(PBS, pH 7.4) 200 L, T4t
25 200 uLE ol F 700 pLo] WHEAS vhE U 25T
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oA 150% Bt WHeAIZTE ¥EE- ol sulfanilic acid &<
[20%(v/v) glacial acetic acid(CH;COOH)ol =<1 0.33% (w/v)
sulfanilamide €] 1.0 mLE ¥ 1 5% 59 WH-3-A|A diazo-
nium salt< A3/d 3k &, 0.1% (w/v) N-(1-naphthyl)ethylenedia-
mine dihydrochloride(NED) &9 1.0 mLE % 7}ske] 25T
A 3027 WHSAIA azo dyeE FAAAIA 540 nmolA] S8 =
£ =743+99. 2™, curcumin(Sigma Aldrich Co., St. Louis, MO,
USA)E < tlx=+= ARS8kt Nitric oxide A3l &4
DPPH radical 227 2703} 22 ALk ez 4h=sieith

7) Reducing Power

Z} chak B35 o] 3191282 Oyaizu M(1986)2] Wy o
5 Wgsle] 24slgity. ©at B85 0.5 mLol| 0.2 M phos-
phate buffer(pH 6.6) 0.5 mL, 1%(w/v) potassium hexacyano-
ferrate[KsFe(CN)s] 0.5 mLZ 931 50 Col|A] 2083t ¥k-S-A1 7
o}, ukg-ollol] 10%(w/v) TCA 1.0 mLE H7}ste] w22 %
ZAIZL F 3,000 rpmolA 1583 B SA dE
1.0 mL< %4*8}04 ZF 0.5 mL} 0.1%(w/v) FeCl; 0.5 mL
2 Hylste] AdA 108 Bt ¥H3A1Z] £ 700 nmel|A]
FTH=E =4 0}/\,\1’4-. BHT(Junsei Chemical Co., Ltd., Japan)
£ =" s H]El_ﬁ}ﬂ Ak Fd=F= Ao, A
S 20195 Fadte] Tl BEEY] X =

ke g o Yeysic

8) Fe?* Chelating &4

Fe*' chelating #4]-2 Haro-Vicente JF 5(2006)2] ¥y -2
o Wgste] S S FE= 100 pL, 40 mM
HEPES buffer(pH 7.2) 1.0 mL, 62.5 uM ferrous sulfate(FeSO4
* 7TH,0) 500 uL2} 300 puM ferrozine 500 pL& &E35to] 4
Lo A 208-7F ¥H2A1Z] T 562 nmell A EHEE =45
t}. EDTA(Sigma Aldrich Co., St. Louis, MO, USA)Z Fe*'
chelating €7 HlwE 913 FAHUZFZ A3t Fe*
chelating 242 DPPH radical &7 243 22 Alxkalow
A=kl
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1) RAW264.7 M| HF

B Ao ALE3 RAW264.7 A EE 3 AT 23
(Korea Cell Line Bank, Korea) 2 ZHE F-rol 10%(v/v)
fetal bovine serum(FBS) % 1%(v/v) penicillin®] 323
RPMI 1640 HIX|(GIBCO, NY, USA)Z Alg3lo] 37C, 5%
CO, M EZH] 7] (Thermo scientific, Waltham, MA, USA)°l|A]
24417 Bk wieketi om Al wike 23] o} Xegste]

ol

g g Ao oF R

v
;fﬁ
gt

.+
il

2) M=z MEE
RAW264.7 AI3E AEES Lolr7] 3 A5 (cyto-
toxicity)®] 742 MTTHWH S o]-&-3t] =731 Th 48-well
plateo] RAW264.7 A|EZ 2 x 10° cells/well =2 H7}5}
of 3AIZE E<F SR 5, Tt n-BuOH 8 &2 50,
100, 200 2 500 pg/mL F=2 A 2]ate] 24417t E<F wjj ok
Atk wWiE AEE RS wiX 2 wE3 T MTT(S
mg/mL) &AL 50 pLS Hrlelal 302 E<k wj
formazan AdS =3t AAJE formazans U7 e
dimethyl sulfoxide(DMSO)Z &31A1Z]1 F 100 uLE 3l
96-well plateol] ¥53+ & ELISA reader(Molecular Devices)
£ AH831ed 540 nmoll A B =E 43 tE @A n-BuOH
BA8E DRI PE Q29 FIE 4S AL HEs
100%= Bl thedt 22 ALt o] oa) Alx AEES 9
TER AESGh

Cell viability (%) = (A/B) x 100

A: T3 n-BuOH #8 &9 3=
B: @4t n-BuOH 28 E&E F3H719] §3=

3) Nitric Oxide(NO) A4l oix| &}

Nitric oxide(NO) A4 #| a3
3to] AAE NOYS 7P A o2 =331 th. RAW264.7 Al
(5 x 10° cells/mL)ol] T} n-BuOH E&8 &5 50, 100 2
200 pg/mL TE2 A7Ier T 2F8FA Amitric oxide, NO) A
S 913 1 pg/mL lipopolysaccharide(LPS)E *2]3}] 244]
st wiFstdth AEuiF G 50 Lok 0.1 mM
Griess A]2H1%(w/v) sulfanilamide, 5%(v/v) phosphoric acid
(H;PO,)ll 3591 0.1%(w/v) N-1-naphthylethylenediamine] 50
uLS £335ke] 96-well plateol] 103%3F ¥H-3-A]7] ©}2- ELISA
reader(Molecular Devices)E ©]-8-3}4] 540 nmolA FF =5
S5t th AAE NOY-2 sodium nitrie(NaNO,) & ©]-8-35
o] At FrFA o2 HE ALbsiaon, ?ele uME
SR

Griess reagent= ©| &

™

=
=}

i
E
ﬁ
flo Do

ﬂﬁﬂ%ﬂf ¥ Folin O & Denis W(1912)2] "
st ~7§ stttk @k £8E 0.5 mLel 0.
Folin-Ciocalteu reagent 2.5 mLE Z7}3le] 58 F<t vt
71 T2 7.5%(w/v) sodium carbonate(Na,COs) 2 mLE 37}
ato] A& haolA] 1A1RE FF HEEAIR] ThE 765 nmoll A

o
=
N

H
2
SA

=
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THNTE =7

FHEE ST F Eelve e ZTEdE gallic
acid(Samchun Pure Chemical Co., Ltd., Korea)E ©|-&3}]
e FEleriE FEE Avtelen] 9eE mg

GAE(gallic acid equivalent)/g@ JERASITE.

6. s =4
A3 ZI}= SPSS ver120 TA TR
Chicago, IL, USA)= o] &3}, BE 4
P £ FT AN MeansS D)= AT, G2 el o
4 AFE 98 FARAL U9 va
One-way analysis of variance test)e 2
o] Y= AF p<0.05 FolA o5 H Al (Duncan’s
multiple range test)= ©]-83k] AL HA A

1. A

(=]

0
=2
g

1) DPPH Radical &~7{ &4

it D FEE, 30%, 50% R 0% cHE FEEe B

st 2 g &4 203

%o wE DPPH radical &7 84S 241381 23} Table |
I} 2t} FPNZEFEE L-ascorbic acidE A3kl DPPH
radical &7 A vt on ik S FEELS <
At Z 2] L-ascorbic acidH.T} F& A7 EAS HY o

100, 200 2 400 pg/mLe] F%=7} SVl ulet ol o s
7Vt @t A4 25, 30%, 50% 2 70% ol
FZE2 19.89+0.25~39.21+0.19, 15.80+0.32~35.07+0.25,
14.9940.25~34.43£0.19 3 15.76+0.88~29.81+0.25%2]
DPPH radical &7 42 YEFHTE DPPH radicalS 50%
Aafste T2 ICs —% ArZ3 A3}l L-ascorbic acid+
67.29+0.23 pg/mL, A A FE5, 30%, 50% 2L 70% °f
B FEE9] [Cs 566.68+4.09, 632.23+9.26, 639.22+6.57
9 829.57+35.81 pg/mL= RIS ALY T4t Q¢ FE2E2
30%, 50% B 70% oletE FEEHT FoF o o w&
DPPH radical &7 4% YERY ) Ju JC 5(2006) T
el 4 FE2ET A JASHAIQl BHTE Hlwgh 27,
Tike]l 44 FEEo] BHTHY fodo =z %2 DPPH
radical &7 A& Yepdtia Bty FE8u7F 4
ojste] & AFAHe} Hlwalrlol= o|H@AIRF Kim YH &
(2003)= T3k 99% oll¥hs FZE2°] DPPH radical 274 &

Table 1. DPPH radical scavenging activity of different solvent extraction from Salvia miltiorrhiza

Sample Concentration" Scavenging activity (%) ICs” (ug/mL)
100 19.89+0.25
Hot water extract 200 26.77+0.14 566.68+4.097"
400 39.21+0.19
100 15.80+0.32
30% Ethanol extract 200 22.32+0.14 632.2349.26°
400 35.07+0.25
100 14.99+0.25
50% Ethanol extract 200 20.33+0.37 639.22+6.57°
400 34.43+0.19
100 15.76+0.88
70% Ethanol extract 200 20.29+0.44 829.57+35.81¢
400 29.81+0.25
25 26.57+0.39
L-ascorbic acid 50 34.18+0.19 67.29+0.23"
100 71.89+0.14

Y The concentration unit was pg/mL.
Y Concentration required for 50% reduction of DPPH radical.
% Values are meantS.D. of 3 experiments.

9 2~d Means with different superscripts on the table are significantly different (p<0.05).
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A& Yepdtta Bastg ot E A4 ik &l S
ZE9 ICsp2 FdNZT L-ascorbic acid(67.29+0.23 pg/mL)
Ho} 28 3s Uehlo] dgdToke oE Ak 2435
yeRdt)h whake] Ajul| el w2 DPPH radical 27 24
< ARGl vt dEek xfolE HQIthal Yang EJ
(2007)& Hustom, AuiAl7] e AP Ajol2

AT AHRE Sl i A7 FEE, 30%, 50%
2 70% e+ FEE 5 DPPH radical 24 &L whit
A FE==0] 7P =& ks a3E vehllon {34
TSS9 AR ARE i EF FEES] S 9

of mt FAkst

/Jo] 8.27 pg/mL O ascorbic acid(9.48 pg/mL)<} H]S=23F &=
e

O

Ir

d7go o7t & Aom At

2. o B FEEC 2o 2E =0l Qe Zatst i
Slod EhA
o Q3 = o

ik gnf B8 E2] DPPH radical S 50% A&ldhes %
ol IC5oS AF&3 A3 Fig 2(A)9 2tk AU =T L-
ascorbic acid= 70.21£0.52 pg/mL, T4+ EtOAc, n-BuOH 2
H,0 E8E9] IC5o2 417.91+4.83, 313.37+2.06 2 827.26+
3.36 pg/mLZ A=At Tt &ul) £E 2] DPPH radical
&A 24 A3} n-BuOH & EollA 717 =& itst a9}
E UEith 3kt A2 S9tEe] ezl wet S40]
g gujoA FEFtha Laponik B 5(2005)S B 118+%]
©1 Choi JI 5(2009)2 AWZ 18 FE2E0] 4 T
2 83t B2 7E 3E] Qlo] Atslke] i<l
free radical S QFY3IAIA itz &4 Yeplittn st
Atk &atsl g 2150 23F tAMHES] HEA SkehE
I} 2FBAA Y vk Budk vk 9l om(Azuma K 5 1999),
Kim SS 5(2019)2 3tel2A F259 F Zelvs ol

900 ~

EtOA ¢ fraction n-BuOH fraction H,0 fraction L-ascorbic acid

@
S
=1

DPPH radical scavenging activity
(ICso, ug/mL)
w
=1
<3

(A)

o|F3] -

HokA o} BAEREMETE

S7H4 5 radical 227 B/l FrleIvkaL Hasich

ik gl B31E-9] ABTS radicalS 50% Asfsts %
0] [C5 S AF=3 A3 Fig 2(B)9F 2o} A HZET trolox
£ 230.43+1.49 pg/mL, @4k EtOAc, n-BuOH % H,0 E3E&
9] ICsp2 2,287.14+£192.67, 1,568.60+35.69 2 3,002.72+
187.08 pg/mL=Z 1= 0™, n-BuOH -8 EollA 7H =
& ABTS radical &7 84S YelWt) DPPHE free radical
A7 A, ABTSE cation radical 227 A4S =33 WY
o7, F 7AY vgETe] A3 F=rt thEr] uiiZel
radical &7 &5l Apo|7}k Qlovt FARE e et
Arkal 28kl th(Shin JH 5 2010). & A7 23} AP
7o} 22 7J&k0 2 DPPH radical &7 &/d1) o] s=7}
s7HEES frelder S7keke A¥EFE B2 Y radical
27 &4 s Aol & YERATEH

2) Superoxide Anion Radical, Hydrogen Peroxide 2!
Hydroxyl Radical 2~7{ &

A2l free radical®! superoxide anion radical> AkAxol]
2b g W7 FEEe] HEoAE R e F P
AR A=, e 2} 2hg-o 8 2 AisE frdete
AR HE &4 FEdttn BHaxo gk
(Campos Chiste R 5 2015; Hayyan M & 2016). ¥¥-8 o
= ksl 48491 superoxide dismutase(SOD)2| 2}-8-of]
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Fig. 2. IC5, values of DPPH radical scavenging activities (A) and ABTS radical scavenging activities (B) of ethyl acetate,
n-butanol and water fractions of hot water extract from Salvia miltiorrhiza.
24 Means with different superscripts on the graph are significantly different (p<0.05). Values are meanS.D. of 3 experiments.
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nj] -3 5-9] superoxide anion radical S 50% A= & oA &itsl &4 7= A Ee] n-BuOH £33 &l &+
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ARl Aoz IRl ATk 3.93 pg/mLZE 1= ATl Bu HI 5(2004)2 hydroxyl radi-
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2 H,0 E3E9 [C5S 698.83+£15.74, 430.91+2.47 2 A ~EYAE 7+A4E £ JS Aow AlEHTh
3,019.79£149.62 pg/mL=Z A=Y, EtOAc F n-BuOH
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Fig. 3. IG5y values of superoxide radical scavenging activities (A), hydrogen peroxide scavenging activities (B) and
hydroxyl radical scavenging activities (C) of ethyl acetate, n-butanol and water fractions of hot water extract from Salvia
miltiorrhiza.
24 Means with different superscripts on the graph are significantly different (p<0.05). Values are meanS.D. of 3 experiments.
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Fig. 4. ICs) values of nitric oxide radical scavenging
activities of ethyl acetate, n-butanol and water fractions of
hot water extract from Salvia miltiorrhiza.

4 Means with different superscripts on the graph are signifi-
cantly different (p<0.05). Values are mean+S.D. of 3 experiments.
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5) Fe** Chelating &4
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gto] w2 288 4= 13 hydroxyl radical, superoxide
radical 59 AGE FHsld XA 2EE fidstez
(Aboul-Enein AM 5 2003; Saiga Al & 2003), 5% ©|&2]
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Fig. 5. Reducing powers of ethyl acetate, n-butanol and
water fractions of hot water extract from Salvia miltiorrhiza.
The data represent the absorbance vlaues acquired in reducing
power assay with EtoAc, n-BuOH and H,O fractions of hot water
extract from Salvia miltiorrhiza. " Means with different super-
scripts on the graph are significantly different (p<0.05). Values
are meantS.D. of 3 experiments.
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Fig. 6. ICs5 values of ferrous iron chelating activities of
ethyl acetate, n-butanol and water fractions of hot water
extract from Salvia miltiorrhiza.

4 Means with different superscripts on the graph are signifi-
cantly different (p<0.05). Values are mean+S.D. of 3 experiments.
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Fig. 7. Effect of n-butanol (n-BuOH) fraction of hot

water extract from Salvia miltiorrhiza on viability of RAW
264.7 cells.
RAW 264.7 cells were treated with indicated concentrations of
n-butanol fraction of hot water extract from Salvia miltiorrhiza.
Viability was determined by MTT assay. Values are mean+S.D.
of 3 experiments.
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Fig. 8. Effect of n-butanol (n-BuOH) of hot water
extract from Salvia miltiorrhiza NO production in LPS-
stimulated RAW 264.7 cells.

Control, negative control; LPS, positive control.
¢ Means with different superscripts on the graph are signifi-
cantly different (p<0.05). Values are mean+S.D. of 3 experiments.

sl o A3= Table 29+ %E‘r EtOAc, n-BuOH ‘31 H,0
2859 = ZYds TS 111.4540.39, 146.61£1.17 2
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Fol kg% FEEY F FelilE 2 ¥ Fehixols @
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L350 7MY v F FYus s Ueiith & &
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Table 2. Total polyphenol contents of solvent fractions
of hot water extract from Salvia miltiorrhiza

Sample Total polyphenol (mg GAE"/g)

EtOAc fraction 111.45+0.397%)

n-BuOH fraction 146.61£1.17°

H,O fraction 70.30+0.80"

Y GAE: Gallic acid equivalent.

? Values are mean+S.D. of 3 experiments.

9 27 Means with different superscripts on the table are
significantly different (p<0.05).
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